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(54) LAMINATED INDUCTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated inductor which has a high 
degree of freedom for design and can easily obtain the optimum characteristic. 
SOLUTION: This laminated inductor is constituted by laminating ceramic sheets 
21 respectively carrying one-turn spiral coil conductor patterns 11, ceramic 
sheets 22 respectively carrying two-turn spiral coil conductor patterns 12, and 
ceramic sheets 23 and 24 respectively carrying leading-out conductor patterns 
13 and 14 upon another. The coil conductor patterns 1 1 and 12 are successively 
electrically connected in series through via holes 15a and 15b. The holes 15a 
and 15b are respectively formed at prescribed positions of the ceramic sheets 
21-23. 
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* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It is the laminating mold inductor characterized by having the layered 
product which accumulated and constituted two or more coil conductor patterns 



which have the shape of a spiral type of 1 or more ******s through an insulator 
layer, for said two or more coil conductor patterns constituting the coil electrically 
connected to the serial, and said coil consisting of said at least two kinds from 
which the number of turns differs of coil conductor patterns. 
[Claim 2] The laminating mold inductor according to claim 1 characterized by 
connecting said coil conductor pattern to a serial electrically through the beer hall 
established in the 1st location of said insulator layer, or one location of the 2nd 
location. 

[Claim 3] The laminating mold inductor according to claim 1 or 2 which carries 
out said coil conductor pattern with few turns in between in an parallel direction to 
the direction of a pile of said insulator layer, and is characterized by having 
arranged said coil conductor pattern with many turns outside. 
[Claim 4] The laminating mold inductor according to claim 1 or 2 which carries 
out said coil conductor pattern with many turns in between in an parallel direction 
to the direction of a pile of said insulator layer, and is characterized by having 
arranged said coil conductor pattern with few turns outside. 
[Claim 5] The laminating mold inductor according to claim 1 or 2 characterized by 
having arranged said coil conductor pattern sequentially from a coil conductor 
pattern with few turns in an parallel direction to the direction of a pile of said 
insulator layer. 

[Claim 6] The laminating mold inductor according to claim 1 or 2 characterized by 
accumulating two or more laminating sections which have arranged said coil 
conductor pattern sequentially from a coil conductor pattern with few turns in an 
parallel direction to the direction of a pile of said insulator layer. 
[Claim 7] The laminating mold inductor according to claim 1 to 6 characterized by 
being equal to the width of face of two or more whole patterns with which the 
pattern width of face of the coil conductor pattern of 1 turn adjoins across the gap 
of the coil conductor pattern of two or more turns. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating mold inductor, 
especially the laminating mold inductor which is included in various electronic 
circuitries and used as a noise filter etc. 
[0002] 

[Description of the Prior Art] The thing which comes to form a coil 50 in the 
interior of a layered product is known by conventionally making sequential 
connection of the coil conductor patterns 51 and 52 of the shape of a spiral type 
as shown in drawing 6 by the beer hall 53 as this kind of a laminating mold 
inductor. The coil 50 is formed of the beer hall 53 grade in which each connects it 
with the coil conductor patterns 51 and 52 of 2 turns. That is, the coil 50 has the 
composition that the direction of a swirl has arranged by turns the coil conductor 
pattern 51 which goes inside from an outside, and the coil conductor pattern 52 
with which the direction of a swirl goes outside from the inside. Thus, the coil 
conductor patterns 51 and 52 of the shape of a conventional spiral type had 
obtained the big inductance in small size by connecting to a serial by turns the 
coil conductor patterns 51 and 52 which have the same many turns (2 or more 

[0003] 



[Problem(s) to be Solved by the Invention] However, since the laminating mold 
inductor using the coil conductor pattern of the shape of a conventional spiral 
type was using the coil conductor patterns 51 and 52 of many turns (2 or more 
******s), it had the problem that could not perform inductance adjustment for 
every turn and central value doubling of an inductance was not made. 
[0004] moreover -- using the ingredient which has the big permeability as an 
ingredient of a layered product in using a coil conductor pattern with many turns 
when a required inductance is not obtained in the case of the conventional 
laminating mold inductor **** -- etc. -- the approach was taken. However, when 
the number of turns of the coil conductor patterns 51 and 52 was made [ many ], 
pattern width of face of the coil conductor patterns 51 and 52 needed to be made 
thin, and there was a problem that the direct current resistance of a coil 50 
increased. Moreover, when the ingredient which has the big permeability as an 
ingredient of a layered product was used, the magnetic saturation of a laminating 
mold inductor becomes easy to occur, and there was a problem that a direct- 
current superposition property fell. 

[0005] Thus, since the number of turns of a coil conductor pattern had received 
constraint, the conventional laminating mold inductor had the problem that the 
degree of freedom of a design was low and it was difficult to acquire the optimal 
property. 

[0006] Then, the object of this invention has the degree of freedom of a design in 
offering the laminating mold inductor which can acquire the optimal property 
easily highly. 
[0007] 

[Means for Solving the Problem and its Function] In order to attain said object, 
the laminating mold inductor concerning this invention (a) It has the layered 
product which accumulated and constituted two or more coil conductor patterns 
which have the shape of a spiral type of 1 or more ******s through an insulator 
layer. The coil conductor pattern of the (b) aforementioned plurality It is 
characterized by constituting the coil electrically connected to the serial and the 



(c) aforementioned coil consisting of said at least two kinds from which the 
number of turns differs of coil conductor patterns. 

[0008] By the above configuration, the inductance of the coil formed in a layered 
product is fluctuated with the change in the number of sum total turns of at least 
two kinds of coil conductor patterns from which the number of turns differs. When 
it follows, for example, a coil is constituted from a coil conductor pattern of 1 turn, 
and a coil conductor pattern of 2 turns, the inductance of a coil is adjusted by the 
coil conductor pattern of one turn for every turn. On the other hand, a big 
inductance is obtained with the coil conductor pattern of 2 turns. That is, the 
inductance of a coil can be easily made into a target value with the combination 
of the spiral-type-like coil conductor pattern with which the numbers of turns differ. 
Since some coil conductor patterns are many turns at this time, direct current 
resistance serves as a low coil. 

[0009] Moreover, two or more coil conductor patterns are characterized by 
connecting with a serial electrically through the beer hall established in the 1st 
location of an insulator layer, or one location of the 2nd location. Even if a coil 
conductor pattern changes, since it is the same, as for this location, an insulator 
layer has few classes of punch metal mold for forming a beer hall, and it lives in it. 
[0010] Moreover, in an parallel direction, a coil conductor pattern with few turns is 
carried out in between to the direction of a pile of an insulator layer, and it is 
characterized by having arranged the coil conductor pattern with many turns 
outside. By the above configuration, although the number of turns of a coil 
conductor pattern is located in layered product a **** [ center section ] and the 
bottom, its number of turns increases. Thereby, in the center section of the 
layered product, the direct-current-resistance value distribution of a coil is low, 
and becomes high with an upside and the down side. Therefore, the calorific 
value in the upper part and the lower part of a layered product with high heat 
dissipation effectiveness becomes large, and the calorific value in the center 
section where heat dissipation effectiveness is low is stopped. 
[001 1] Moreover, with this, sticking-by-pressure distortion generated when 



arranging the coil conductor pattern with few turns outside, and the laminating of 
an insulator layer and the coil conductor pattern is carried out and they are stuck 
to reverse by pressure can be made small. Since the distortion at the time of 
sticking by pressure has a large direction outside the inside, sticking-by-pressure 
distortion can be made small by arranging a coil conductor pattern with few turns 
to which distortion cannot occur outside easily. Thus, although heat dissipation 
effectiveness can be raised or sticking-by-pressure distortion can be made small 
by changing arrangement of a coil conductor pattern, both have the relation of a 
trade-off and will be chosen if needed. 

[0012] Moreover, it is characterized by having arranged said coil conductor 
pattern sequentially from a coil conductor pattern with few turns in an parallel 
direction to the direction of a pile of an insulator layer. Sticking-by-pressure 
distortion generated when the laminating of an insulator layer and the coil 
conductor pattern is carried out and they are stuck by pressure by the above 
configuration becomes small. 

[0013] Moreover, it is characterized by accumulating two or more laminating 
sections which have arranged the coil conductor pattern sequentially from a coil 
conductor pattern with few turns in an parallel direction to the direction of a pile of 
an insulator layer. Sticking-by-pressure distortion generated when the laminating 
of an insulator layer and the coil conductor pattern is carried out to each between 
the coil conductor patterns of many turns and they are stuck to it by pressure by 
it, since a coil conductor pattern with few turns is arranged uniformly 
[ abbreviation ] by the above configuration becomes still smaller. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the 
laminating mold inductor concerning this invention is explained with reference to 
an attached drawing. 

[0015] As shown in [1st operation gestalt, drawing 1 , and drawing 2 ] drawing 1 , 
the laminating mold inductor 10 concerning a **** 1 operation gestalt consists of 
the ceramic sheet 21 which formed the coil conductor pattern 1 1 of the shape of 



a spiral type of one turn in the front face, respectively, a ceramic sheet 22 which 
formed the coil conductor pattern 12 of the shape of a spiral type of two turns in 
the front face, respectively, a ceramic sheet 23 which formed the conductor 
patterns 13 and 14 for drawers in the front face, respectively, and 24 grades. The 
ceramic sheets 21-24 make what kneaded magnetic-substance ceramic powder 
and dielectric ceramic powder together with the binder etc. the shape of a sheet. 
[0016] The laminating of the ceramic sheet 21 of each other which formed the 
coil conductor pattern 1 1 of the shape of a spiral type of 1 turn is carried out, and 
the laminating of the ceramic sheet 22 which formed the coil conductor pattern 

12 of the shape of a spiral type of 2 turns in the upside and bottom is carried out, 
respectively. The pattern width of face of the coil conductor pattern 1 1 of the 
shape of a spiral type of 1 turn is thicker than the pattern width of face of the coil 
conductor pattern 12 of the shape of a spiral type of 2 turns. Furthermore, the 
laminating of the ceramic sheets 23 and 24 which formed the conductor patterns 

13 and 14 for drawers in the upside and bottom is carried out, respectively. That 
is, in the parallel direction, the coil conductor pattern 1 1 with few turns was 
carried out in between to the direction of a pile of the ceramic sheets 21-24, and 
the coil conductor pattern 12 with many turns is arranged on the vertical outside. 
[001 7] At this time, pattern width of face of the coil conductor pattern 1 1 of one 
turn was set to P1 , and when width of face of the two whole patterns which adjoin 
across the gap of the coil conductor pattern 12 of 2 turns was set to P2, it set up 
so that it might be set to P1=P2. furthermore, plane view -- the arrangement 
location of the coil conductor pattern 1 1 -- the arrangement location of the coil 
conductor pattern 12 -- **** -- it set up like. It is for raising the miniaturization of 
an inductor 10, and stabilization of an electrical property further. 

[0018] The coil conductor pattern 12 of 2 turns, the coil conductor pattern 1 1 of 
one turn, and the conductor patterns 13 and 14 for drawers are electrically 
connected to a serial one by one through the beer halls 15a and 15b formed in 
each of the ceramic sheets 21-23. Thereby, the coil conductor patterns 1 1 and 
12 form the coil 16 which has an parallel coil shaft to the direction of a pile of the 



ceramic sheets 21-24. 

[0019] Here, beer halls 15a and 15b are formed in the position of the ceramic 
sheets 21-23. That is, beer hall 15a is formed in the location inside the shape of 
a spiral type of the coil conductor patterns 11 and 12 (the 1st location of the 
ceramic sheets 21-23). On the other hand, beer hall 15b is formed in the location 
(the 2nd location of the ceramic sheets 21 and 22) of the outside of the shape of 
a spiral type of the coil conductor patterns 1 1 and 12. Therefore, in case beer 
halls 15a and 15b are located to each coil conductor patterns 1 1 and 12 in the 
always same location and form the through hole for beer halls in the ceramic 
sheets 21-23 with punch metal mold, there are few classes of punch metal mold, 
and they end, and they can reduce the manufacturing cost of the laminating mold 
inductor 10. 

[0020] As shown in drawing 1 R> 1, the above ceramic sheets 21-24 are 
accumulated in order, and it is calcinated in one and let them be press sticking by 
pressure and the layered product 20 as shown in drawing 2 , after [ that ] 
arranging the ceramic sheet for covering (not shown) up and down. The terminal 
electrodes 1 and 2 are formed in the both ends of a layered product 20. The 
terminal electrodes 1 and 2 are formed by baking or carrying out wet plating 
further after applying conductive pastes, such as Ag, Ag-Pd, and Cu, nickel. The 
terminal electrode 1 is electrically connected to the conductor pattern 13 for 
drawers, and the terminal electrode 2 is electrically connected to the conductor 
pattern 14 for drawers. 

[0021] In the laminating mold inductor 10 which has such a configuration, the 
inductance of a coil 16 is fluctuated with the change in the number of sum total 
turns of the coil conductor patterns 1 1 and 12 which is two kinds from which the 
number of turns differs. Therefore, the number of turns of a coil 16 can be 
adjusted for every turn by adjusting the number of sheets of the ceramic sheet 21 
which formed the coil conductor pattern 1 1 of 1 turn. That is, the coarse control of 
the inductance value of a coil 16 can be performed by adjusting the number of 
sheets of the ceramic sheet 21 which formed the coil conductor pattern 1 1 of 1 



turn. Therefore, the number of turns can also constitute the coil of even number 
or odd number. And with the **** 1 operation gestalt, fine adjustment of the 
inductance value of a coil 16 is performed by changing the configuration of the 
conductor patterns 13 and 14 for drawers as usual. However, it cannot be 
overemphasized that these conductor patterns 13 and 14 for drawers are not 
equivalent to the coil conductor pattern which has the shape of a spiral type of 1 
or more ******s as used in the field of claim 1 of this invention. 
[0022] On the other hand, a big inductance is obtained with the coil conductor 
pattern 12 of 2 turns. That is, the inductance of a coil 16 can be easily made into 
a target value with the combination of the spiral-type-like coil conductor patterns 
1 1 and 12 with which the numbers of turns differ. Since only the coil conductor 
patterns 12 are many turns at this time, as compared with the conventional 
laminating mold inductor which made all the coil conductor patterns many turns, 
the inductor 10 with low direct current resistance is obtained. 
[0023] Moreover, since the number of turns of the laminating mold inductor 1 0 of 
the coil conductor pattern located in layered product 20 a **** [ center section ] 
and the bottom in an parallel direction to the direction of a pile of the ceramic 
sheets 21-24 has increased, in the center section of the layered product 20, the 
direct-current-resistance value distribution of a coil 16 is low, and becomes high 
with an upside and the down side. Therefore, the calorific value in the upper part 
and the lower part of the layered product 20 with high heat dissipation 
effectiveness becomes large, and the calorific value in the center section where 
heat dissipation effectiveness is low is stopped. Thereby, heat dissipation 
effectiveness in the inductor 10 whole can be made high. 
[0024] The configuration of one laminating mold inductor is shown in drawing 3 
now concerning the [2nd operation gestalt and drawing 3 ] book operation gestalt. 
In addition to the ceramic sheet 22 which formed the ceramic sheet 21 which 
formed the coil conductor pattern 1 1 of the shape of a spiral type of 1 turn, and 
the coil conductor pattern 12 of the shape of a spiral type of 2 turns, in the 
laminating mold inductor 10 explained with reference to drawing 1 and drawing 2 , 



the ceramic sheet 27 which formed the coil conductor pattern 17 of the shape of 
a spiral type of 3 turns is used for this laminating mold inductor 10a. That is, the 
ceramic sheet 22 which formed the coil conductor pattern 12 of 2 turns on the 
ceramic sheet 21 which formed the coil conductor pattern 1 1 of 1 turn is 
accumulated, the ceramic sheet 27 which formed the coil conductor pattern 17 of 
3 turns on this sheet 22 further is accumulated, and the laminating section 18 is 
constituted. And the laminating of two or more these laminating sections 18 is 
carried out. In addition, in drawing 3 , the same sign is attached and shown in the 
thing corresponding to drawing 1 . 

[0025] When pattern width of face of the coil conductor pattern 1 1 of one turn 
was set to P1 , width of face of the two whole patterns which adjoin across the 
gap of the coil conductor pattern 12 of 2 turns was set to P2 and width of face of 
the three whole patterns which adjoin across the gap of the coil conductor pattern 
17 of 3 turns was set to P3 at this time, it set up so that it might be set to 
P1=P2=P3. furthermore, plane view -- each arrangement location of the coil 
conductor patterns 11, 12, and 17 -- **** -- it set up like. It is for raising further the 
miniaturization of inductor 10a, and stabilization of an electrical property. 
[0026] the coil conductor pattern 17 of 3 turns, the coil conductor pattern 12 of 
two turns, the coil conductor pattern 1 1 of one turn, and the conductor patterns 
13 and 14 for drawers -- ceramic sheet 21- it connects with a serial electrically 
one by one through the beer halls 15a and 15b which 23 and 27 were alike, 
respectively and were formed, thereby -- the coil conductor patterns 11, 12, and 
17 -- ceramic sheet 21- coil 16a which has an parallel coil shaft to the 24 or 27 
directions of a pile is formed. 

[0027] here -- beer halls 15a and 15b -- ceramic sheet 21- it is formed in the 
position of 23 and 27. That is, beer hall 1 5a is formed in the location inside the 
shape of a spiral type of the coil conductor patterns 11, 12, and 17 (ceramic 
sheet 21- the 1st location of 23 and 27). On the other hand, beer hall 15b is 
formed in the location (the 2nd location of the ceramic sheets 21, 22, and 27) of 
the outside of the shape of a spiral type of the coil conductor patterns 11, 12, and 



17. 

[0028] the above ceramic sheet 21- as shown in drawing 3 , 24 and 27 are 
accumulated in order, and it is calcinated in one and let them be press sticking by 
pressure and the layered product 20 as shown in drawing 2 , after [ that ] 
arranging the ceramic sheet for covering (not shown) up and down. The terminal 
electrodes 1 and 2 are formed in the both ends of a layered product 20. The 
terminal electrode 1 is electrically connected to the conductor pattern 13 for 
drawers, and the terminal electrode 2 is electrically connected to the conductor 
pattern 14 for drawers. 

[0029] In this way, obtained laminating mold inductor 10a is arranged uniformly 
[ abbreviation of the coil conductor pattern 1 1 with few turns ] among the coil 
conductor patterns 12 and 17 of many turns, therefore, ceramic sheet 21- 
sticking-by-pressure distortion generated when the laminating of 24, 27, and the 
coil conductor patterns 11, 12, and 17 is carried out and they are stuck by 
pressure can be controlled. 

[0030] Usually, if the laminating of two or more coil conductor patterns of many 
turns is carried out in piles, the sticking-by-pressure distortion by this part will 
become large. The coil conductor pattern of many turns is because pattern width 
of face becomes narrow, so sticking-by-pressure distortion generated at the time 
of press sticking by pressure becomes large with the level difference produced 
between a ceramic sheet and a coil conductor pattern. However, if it arranges 
uniformly [ abbreviation of the coil conductor pattern 1 1 with few turns ], since the 
coil conductor pattern 1 1 with wide pattern width of face intervenes among the 
coil conductor patterns 12 and 17 of many turns like a **** 2 operation gestalt 
among the coil conductor patterns 12 and 17 with narrow pattern width of face, 
sticking-by-pressure distortion cannot occur easily. 

[0031] Consequently, in addition to the effectiveness that the laminating mold 
inductor 10 of said 1st operation gestalt does so, laminating mold inductor 10a 
can have good mass production nature, and it can have stable electrical 
characteristics. 



[0032] The configuration of one laminating mold inductor is shown in drawing 4 
now concerning the [3rd operation gestalt and drawing 4 ] book operation gestalt. 
In addition to the ceramic sheet 22 which formed the ceramic sheet 21 which 
formed the coil conductor pattern 1 1 of the shape of a spiral type of 1 turn, and 
the coil conductor pattern 12 of the shape of a spiral type of 2 turns, in the 
laminating mold inductor 10 explained with reference to drawing 1 and drawing 2 , 
the ceramic sheet 27 which formed the coil conductor pattern 17 of the shape of 
a spiral type of 3 turns is used for this laminating mold inductor 10b. That is, two 
or more ceramic sheets 21 which formed the coil conductor pattern 1 1 of 1 turn 
were accumulated upwards, two or more ceramic sheets 27 which accumulated 
two or more ceramic sheets 22 which formed the coil conductor pattern 12 of 2 
turns, and formed the coil conductor pattern 17 of 3 turns on this sheet 22 further 
are accumulated, and it constitutes. In addition, in drawing 4 , the same sign is 
attached and shown in the thing corresponding to drawing 1 . 
[0033] In addition to the effectiveness that the laminating mold inductor 10 of said 
1st operation gestalt does so, laminating mold inductor 10b which consists of the 
above configuration can have good mass production nature, and it can have 
stable electrical characteristics. 

[0034] The configuration of one laminating mold inductor is shown in drawing 5 
now concerning the [4th operation gestalt and drawing 5 ] book operation gestalt. 
In the laminating mold inductor 10 explained with reference to drawing 1 and 
drawing 2 , this laminating mold inductor 10c carries out the coil conductor 
pattern 12 with many turns in between in an parallel direction to the direction of a 
pile of the ceramic sheets 21-24, and arranges the coil conductor pattern 1 1 with 
few turns on the vertical outside. In addition, in drawing 5 , the same sign is 
attached and shown in the thing corresponding to drawing 1 . 
[0035] Since the number of turns of laminating mold inductor 10c which consists 
of the above configuration of the coil conductor pattern located in layered product 
a **** [ center section ] and the bottom has decreased, it can make small 
sticking-by-pressure distortion generated when the laminating of the ceramic 



sheets 21-24 is carried out and they are stuck by pressure. That is, since the 
distortion at the time of sticking by pressure has a large direction outside the 
inside, sticking-by-pressure distortion can be made small by arranging the coil 
conductor pattern 1 1 with few turns to which distortion cannot occur outside 
easily. 

[0036] operation gestalt] this invention besides [is not limited to said operation 
gestalt, within the limits of the summary, can be boiled variously and can be 
changed. For example, as for the number of winding of a coil, the configuration of 
a coil conductor pattern, etc., various things are adopted according to a 
specification. 

[0037] Moreover, this invention is applicable to the inductor section of not only a 
laminating mold inductor but laminating mold LC composite part, the inductor 
section of laminating mold LR composite part, or a laminating mold common 
mode choke coil. Furthermore, said operation gestalten may be an inductor with 
the shaft of a coil parallel to a component side, and the inductor of the so-called 
horizontal winding pattern, although the shaft of a coil made the example the 
inductor vertical to a component side, and the inductor of the so-called vertical 
winding pattern and explained them. 

[0038] Moreover, although said operation gestalt is calcinated in one after it 
accumulates the ceramic sheet with which the coil conductor pattern was formed, 
respectively, it is not necessarily limited to this. A ceramic sheet may use what 
was calcinated beforehand. Moreover, an inductor may be manufactured by the 
process explained below. After forming an insulator layer with a ceramic paste- 
like ingredient by approaches, such as printing, a conductive paste-like ingredient 
is applied to the front face of the insulator layer, and a coil conductor pattern is 
formed in it. Next, it considers as the insulator layer to which the ceramic paste- 
like ingredient was applied to from said coil conductor pattern, and the internal 
organs of the coil conductor pattern were carried out. Similarly, the inductor 
which has a laminated structure is obtained by giving two coats in order, 
connecting between coil conductor patterns electrically. 



[0039] 

[Example] Four kinds of laminating mold inductors (a sample 1 - sample 4) were 
made as an experiment and evaluated using the coil conductor pattern of the 
shape of a spiral type of one turn and 2 turns, having used desired value of an 
acquisition inductance as 22 microhenries. The result is shown in a table 1. In 
samples 1-3, a sample 4 combines the coil conductor pattern of two kinds of 
different numbers of turns only using the coil conductor pattern of the number of 
the same turns. In a table 1 , ceramic sheet material A is a ceramic ingredient 
with low permeability relatively, and B is a ceramic ingredient with high 
permeability relatively. The pattern width of face of the coil conductor pattern 
formed in four kinds of samples 1-4, the number of winding of the formed coil, the 
inductance value acquired actually, the direct-current-resistance value of a coil, 
and the allowable-current value are shown in a table 1. 
[0040] 
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[0041] As shown in a table 1, as for the sample 1, the acquisition inductance 
value has not reached the desired value of 22 microhenries. On the other hand, 
as for the sample 2 and the sample 3, the acquisition inductance value has 
reached abbreviation desired value. However, a sample 2 has a high direct- 
current-resistance value, and its allowable-current value is [ a sample 3 ] small. 
On the other hand, the sample 4 has the good direct-current-resistance property 
and allowable-current property of balance rather than the sample 2 and the 
sample 3. 
[0042] 



[Effect of the Invention] Since the coil formed in a layered product is constituted 
by the coil conductor pattern of the shape of at least two kinds of spiral types with 
which the numbers of turns differ according to this invention so that clearly also 
from the above explanation, with the combination of the coil conductor pattern 
with which the numbers of turns differ, the number of winding of a coil can be 
adjusted to arbitration, and the laminating mold inductor which has a desired 
inductance easily can be obtained. 

[0043] Moreover, by establishing a beer hall in the 1st location of an insulator 
layer, or one location of the 2nd location, the class of punch metal mold for 
forming a beer hall can be lessened, and the manufacturing cost of a laminating 
mold inductor can be reduced. 

[0044] Moreover, by carrying out a coil conductor pattern with few turns in 
between in an parallel direction to the direction of a pile of an insulator layer, and 
arranging a coil conductor pattern with many turns outside, in the center section 
of the layered product, the direct-current-resistance value distribution of a coil is 
low, and becomes high with an upside and the down side. Therefore, calorific 
value in the upper part and the lower part of a layered product with high heat 
dissipation effectiveness can be enlarged, and heat dissipation effectiveness can 
obtain a reliable high laminating mold inductor. 

[0045] Moreover, with this, sticking-by-pressure distortion generated when 
arranging the coil conductor pattern with few turns outside, and the laminating of 
an insulator layer and the coil conductor pattern is carried out and they are stuck 
to reverse by pressure can be made small. Since the distortion at the time of 
sticking by pressure has a large direction outside the inside, sticking-by-pressure 
distortion can be made small by arranging a coil conductor pattern with few turns 
to which distortion cannot occur outside easily. Thus, by changing arrangement 
of a coil conductor pattern, heat dissipation effectiveness can be raised or 
sticking-by-pressure distortion can be made small. 

[0046] Moreover, sticking-by-pressure distortion generated when the laminating 
of an insulator layer and the coil conductor pattern is carried out and they are 



stuck by pressure can be made small by arranging said coil conductor pattern 
sequentially from a coil conductor pattern with few turns in an parallel direction to 
the direction of a pile of an insulator layer. 

[0047] Moreover, the laminating section which has arranged the coil conductor 
pattern sequentially from a coil conductor pattern with few turns in an parallel 
direction to the direction of a pile of an insulator layer can be arranged uniformly 
[ abbreviation of a coil conductor pattern with few turns ] to each between the coil 
conductor patterns of many turns by accumulating more than one. Therefore, 
sticking-by-pressure distortion generated when the laminating of an insulator 
layer and the coil conductor pattern is carried out and they are stuck by pressure 
can be made still smaller, and mass production nature can obtain the laminating 
mold inductor by which the electrical property was stabilized well. 
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[Brief Description of the Drawings] 

[Drawing 1] The decomposition perspective view showing the configuration of the 
1st operation gestalt of the laminating mold inductor concerning this invention. 
[Drawing 2] The perspective view showing the appearance of a laminating mold 
inductor shown in drawing 1 . 



[Drawing 3] The decomposition perspective view showing the configuration of the 
2nd operation gestalt of the laminating mold inductor concerning this invention. 
[Drawing 4] The decomposition perspective view showing the configuration of the 
3rd operation gestalt of the laminating mold inductor concerning this invention. 
[Drawing 5] The decomposition perspective view showing the configuration of the 
4th operation gestalt of the laminating mold inductor concerning this invention. 
[Drawing 6] The explanatory view showing the coil conductor pattern of the 
conventional laminating mold inductor. 
[Description of Notations] 

10, 10a, 10b, 10c -- Laminating mold inductor 

11, 12, 17 -- Spiral-type-like coil conductor pattern 
15a, 15b -- Beer hall 

16, 16a, 16b, 16c -- Coil 
18 -- Laminating section 
20 ~ Layered product 
21-24, a 27 -- ceramic sheet 
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